Liposome-based immunostrip for the rapid detection of Salmonella.
Salmonellae are ubiquitous human pathogens, which pose a danger to the elderly and children. Due to the increased number of outbreaks of human illness associated with the consumption of contaminated products in the USA and many other countries, there is an urgent need to develop rapid assays to detect common food-borne pathogens. This study demonstrates the feasibility of using a detectable label comprising methyl blue (MB), a visible dye, entrapped inside liposomes. Immunoliposomes tagged with anti-Salmonella common structural antigens (CSA) antibody encapsulating MB dye were prepared and used as the signal amplifier for the development of a field-portable colorimetric immunoassay to detect Salmonellae. Tapping mode atomic force microscopy (TMAFM), a scanning probe technique, was utilized to demonstrate the presence of anti-Salmonella antibody at the thus-prepared liposome. A plastic-backed nitrocellulose strip with two immobilized zones formed the basis of a sandwich assay. The first zone was the antigen capture zone (AC zone), used in a sandwich (noncompetitive) assay format; the other was the biotin capture zone (BC zone), used as a quality control index for the strip assay. During the capillary migration of the wicking reagent containing 80 μL of immunoliposomes and 40 μL of the test sample (heat-killed S. typhimurium), sample pathogens with surface-bound immunoliposomes were captured at the AC zone, while the unbound immunoliposomes continued to migrate and bind to the anti-biotin antibodies coated on the BC zone. The color density of the AC zone was directly proportional to the number of Salmonella typhimurium in the test sample. The detection limit of the current assay with heat-killed Salmonella typhimurium was 1,680 cells. The cross-reactivity of the proposed immunoassay was also investigated, and pathogens including E. coli O157:H7 and Listeria genus specific caused no interference with the detection of Salmonella typhimurium.